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Abstract

Purpose: Despite recent new recommendations from professional societies regarding the management 
of diabetes in older adults, it is clear that in routine practice, treatment targets are often ill-suited to the 
health state of polymorbid elderly diabetic patients. 

Methods and results: Over these last 12 years, we have performed one prospective and two 
retrospectives studies investigating the treatment of diabetes in our 200-bed Geriatric Care unit.

There is a trend towards overtreatment, with the mean glycated haemoglobin (HbA1c) level ranging 
from 6.5% to 6.9% in the three cohorts of octogenarians we studied. In the fi rst study, we observed an 
incidence of 24% of hypoglycemic episodes occurring within 24 hours of admission. Categorizing patients 
by health state as per the American Diabetes Association defi nition (robust, vulnerable and frail) in the next 
study, we observed in 257 patients included that 81% had a HbA1c level more than 0.5% below the upper 
limit of the target range (and only 4% of subjects were robust). In the third study, a retrospective analysis of 
2,205 diabetic patients followed for 5 years, we observed that 12% suffered a fracture after a fall, and 79.3% 
of these had a HbA1c level that was more than 0.5% below the upper limit of the target range. 

Conclusions: Our study fi ndings over a 12-year period suggest that elderly patients with diabetes 
are treated too aggressively, and there may be a need to review practices and implement individualized 
treatment goals.
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Introduction

Diabetes is common in elderly individuals, and it is 
estimated that in the United States of America, 25% of those 
aged over 65 years suffer from diabetes, while in Europe, 
average prevalence is around 20%, with marked differences 
between countries (ranging from 15% to 18% in the United 
Kingdom, and from 15 to 26% in Italy) [1,2]. 

Several features of diabetes are specifi c to older individuals, 
notably the increase in insulin resistance related to adiposity, 
sarcopenia and physical activity, as well as reduced insulin 
secretion by the pancreas, a high number of comorbidities (40% 
of diabetics have more than 4 associated comorbidities), the 
concomitant presence of geriatric syndromes (polypharmacy, 
falls, cognitive disorders, persistent pain, urinary incontinence, 
depression), as well as a high risk of micro- and macrovascular 
complications [3-8]. 

Since landmark randomized studies mostly excluded 
diabetic subjects aged over 75 years, most professional 
societies have issued guidelines for these patients since 2010 
(and the American Geriatric Society even started as early as 
2003), while the American Diabetes Association proposes an 
annual update. According to these recommendations, only 
an individualized approach focusing simultaneously on life 
expectancy, comorbidities, functional and cognitive status, 
degree of autonomy and the patient’s wishes (e.g. refusal of 
strict glycemic control or constraints related to a special diet) 
can achieve adequate management of elderly diabetic subjects, 
by prioritizing treatment objectives and by taking account of 
the time necessary to achieve the expected benefi t (8 to 10 
years for a reduction in microvascular complications) [1,4]. 

This individualized, priority-based approach is the 
cornerstone of good geriatric management, and is the strategy 
we have been implementing in daily practice at the Geriatric 
Medicine Department of the Valais Hospital (200 beds) in 
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Switzerland since 2007. Over these last 12 years, we have 
performed 3 studies investigating the treatment of diabetes 
in our unit [9-11] and taken together, the results indicate that 
there is persistent over-treatment of diabetes that has been 
ongoing for several years. 

Hypoglycaemia of the elderly subject with diabetes: A 
silent disease? [9]

With increasing age, there are changes in the counter-
regulatory response to hypoglycaemia, with the adrenergic 
symptom profi le (shakiness, palpitations, anxiety) being 
replaced by neuroglycopenic symptoms (behavioural changes, 
fatigue, confusion). These symptoms are non-specifi c and 
may mistakenly be attributed to other comorbidities (such 
as neurological or psychiatric disorders), and consequently, 
there is a probable under-estimation of the frequency of 
hypoglycaemia in this population.

In order to better assess the risk of hypoglycaemia, we 
prospectively included 100 patients with diabetes hospitalised 
in the acute geriatric care ward, and treated with oral anti-
diabetic agents and/or insulin. Of note, 77% of these patients 
were transferred to the acute geriatric care ward from the 
internal medicine ward after being stabilized, and 23% were 
admitted directly from their home for a geriatric work-up. Five 
capillary glycemia measurements were performed (at 7.00am, 
11.00am, 5.00pm, 10.00pm and 3.00am) within the fi rst 24 
hours of admission, without modifying the usual treatment. 
Hypoglycemia was defi ned as a glycemia value <4mmol/L. 
The incidence of hypoglycaemia was found to be very high, at 
24%, during the fi rst 24 hours. In total, 24 patients presented 
33 episodes of hypoglycaemia (nadir glycemia 1.9 mmol/L), of 
which one third occurred at 3.00am, and most episodes went 
unnoticed by the patient. According to our results, the usual 
risk factors for hypoglycaemia described in elderly patients 
with diabetes (such as insulin therapy, older age, renal 
insuffi ciency, polypharmacy and frailty) showed no signifi cant 
statistical relation with the occurrence of hypoglycaemia (Table 
1) and appear to be insuffi cient to help detect hypoglycaemia. 
Furthermore, the average value of glycated haemoglobin 
(HbA1c) of 6.5% is too low a treatment target, and unsuited 
to the age of our study population (mean 79 years), and to 
their general characteristics (average Barthel’s index 61/100, 
average Mini Mental State Examination (MMSE) score 24/30, 
polypharmacy with more than 8 drugs per day). 

In the last 10 years, guidelines have evolved, to take into 
account the idea of “biological age”, including cognitive 
status, comorbidities, functional status and life expectancy. 
Recommendations now propose therapeutic targets and 
treatment strategies for three different health states, namely 
for robust, vulnerable and frail (Table 2) (adapted from [12]). 
For robust patients, with intact functional and cognitive 
status, and a life expectancy of around 10 years, the suggested 
reasonable HbA1c range is 7.5% or less, with a view to preventing 
cardiovascular complications. In frail patients, with multiple 
comorbidities, and moderate to severe cognitive impairment 
(MMSE <17), or in long-term care, the target HbA1c is 8.5% 
or less, with a view to avoiding the effects of overtreatment 

(falls, fracture, cognitive impairment or fainting due to 
hypoglycaemia) or under-treatment (dehydration, electrolyte 
disturbances, fatigue or infection due to hyperglycemia). 
Despite these recommendations, treatment intensity is 
rarely adapted to the health status of elderly patients, and 
overtreatment is often observed [3,4]. 

Overtreatment of frail elderly patients with diabetes [10]

Using this defi nition of the therapeutic targets, we 
performed a retrospective study comparing the glycemia 
measurement, and the guidelines-recommended targets, in all 
diabetic patients hospitalized in the geriatric medicine unit in 
2014 (376 diabetic patients among 2,272 patients hospitalized). 
The fi nal study population comprised 257 patients after 
exclusion of patients with untreated diabetes and those with 
unreliable HbA1c measurements. Average age was 80.9 years, 
and the distribution across the three health states defi ned 
by the ADA was as follows: 3.1% were robust, 61.1% were 
vulnerable and 35.8% were frail (Table 3). Average HbA1c in the 
population was 6.85%±1.26%; values were comparable across 
the three health state groups. Overall, 81% had a HbA1c value 
that was below the recommended target for their health state, 
and most were 0.5% below the upper limit of the target range 
(Figure 1). Furthermore, 50.4% were treated by sulfonylurea or 

Table 1: Characteristics of the population in the fi rst study in our unit to show 
evidence of overtreatment [9].

Characteristic All (N=100)
No hypoglycemia 

(N=76)
Hypoglycemia

(N = 24)
p-value

Age 79.29±7.1 79.66±7.1 78.13±6.8 0.35

MMSE 24.07±5.15 24±5.35 24.29±4.57 0.80

Barthel’s index 61.24±25.53 60.51±25.98 63.54±24.47 0.61

Albumin, g/L 35.34±4.83 35.30±4.81 35.48±5 0.87

Creatinine clearance, 
ml/min

62.07±29.32 62.16±29.27 61.8±30.11 0.96

Drugs per day 8.37±3.07 8.47±3.17 8.04±2.76 0.52

Treatment 0.08

 -Insulin 22% 59% (13/22) 41%(9/22)

 -Oral antidiabetic agents 67% 81% (54/67) 19%(13/67)

 -Both 11% 82% (9/11) 18%(2/11)

Diet-control 22% 59% (13/22) 41%(9/22) 0.07

HbA1c % 6.51±1.79 6.38±1.53 6.91±2.42 0,32

MMSE, Mini Mental State Examination.

Table 2: Patient classifi cation criteria according to health status, with corresponding 
HbA1c goals (Adapted with permission from [12]).

Patient 
health status

Characteristics
Reasonable 

HbA1c target 
range

Robust
Relatively healthy, 1-2 coexisting chronic illnesses, 
intact functional and cognitive status (MMSE ≥ 25)

≤7.5%

Vulnerable
Intermediate health status, ≥3 coexisting chronic 

illnesses or mild to moderate cognitive impairment 
(MMSE 18-24)

≤8.0%

Frail

Very poor health status, long-term care or end-stage 
chronic illnesses or severe impairment of functional 
status or moderate to severe cognitive impairment 

(MMSE ≤17)

≤8.5%
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insulin (or both), and were thus at high risk of hypoglycaemia. 
These fi ndings confi rm that a substantial proportion (81% in 
our sample) of elderly diabetics with signifi cant comorbidities 
are over-treated, as assessed by the HbA1c level.

Fractures in elderly diabetic patients : A link with over-
treatment ? [11]

We retrospectively analysed data from a period of 5 years 
(from 1 January 2002 to 31 December 2016) from 2,259 diabetic 
patients hospitalised in the acute geriatric care ward, and 
recorded those who suffered a fracture after a fall (N=275, 
12% of the overall population), according to their health state 
(robust, vulnerable or frail), using the same methodology as in 
our previous study [10]. We excluded 77 patients (28%) due to 
the absence of any anti-diabetic treatment, an unreliable HbA1c 
value, or because of fracture unrelated to a fall. The average age 

of the fi nal study population was 81.7 years, mean MMSE score 
21.7, and 18.2% of patients had documented hypoglycaemia 
(Table 3). Among the 198 patients included, only 4% were 
robust, 50% were vulnerable, and 46% were frail. The average 
HbA1c of the overall population was 6.9%. Here again, we 
noted that 79.3% of patients had a HbA1c value that was at 
least 0.5% lower than the upper limit of the target range for 
their health state, suggesting the possibility of overtreatment 
that may have contributed to their falls (Figure 1). 

Discussion

Our experience of three studies carried out over a period 
of 12 years indicates that there is potential overtreatment 
of diabetes in elderly hospitalized patients. Although it is 
established that HbA1c is a poor predictor of the occurrence of 
severe hypoglycaemia, several randomized, controlled studies 
have shown that strict control of diabetes strongly increases 
the risk of hypoglycaemia [5]. According to our observations, 
more than 96% of hospitalized elderly patients with diabetes 
are classed as vulnerable or frail, and according to established 
guidelines, there is clearly overtreatment of diabetes in these 
patients since the HbA1c level is more than 0.5% lower than 
the upper limit of the target range in 72 to 88% of them [10,11]. 

The occurrence of hypoglycaemia is a probable consequence 
of overtreatment and represents a major challenge in the 
management of elderly diabetic subjects. According to the 
Diabetes and Aging Study, the rate of complications and 
mortality in elderly diabetics depends on both duration of 
diabetes and increasing age [7]. Indeed, in that study, the sex 
and race-adjusted incidence of diabetes complications in older 
adults with more than 10 years duration of type 2 diabetes was 
9.62 events/1,000 person-years (95% confi dence interval (CI) 
8.7–10.64) in those aged 60-69 years; 15.88 (95%CI 14.56–
17.32) in those aged 70-79 years, and 19.60 (95%CI 17.48–
21.98) in those aged 80 and over [7]. Thus, for most elderly 
diabetic patients, lowering HbA1c to below 7.5% likely induces 
more harm than benefi t [5]. 

Even though the risk factors for falls are multidimensional 
(e.g. polypharmacy, lack of muscle strength, neuropathy), 
several authors have suggested that HbA1c <7% may be 
associated with an increased risk of falls and fractures, in 
particular in frail elderly subjects [3,13]. In a Swedish study 
involving almost 430,000 individuals (mean age 80.8±8.2 
years), followed-up from 2008 to 2014, the risk of falls was 
increased in all treated diabetics, and there was a 24% increase 
in the risk of hip fracture in patients with diabetes treated by 
insulin (adjusted hazard ratio (HR) [95% CI] 1.24 [1.16-1.32]) 
[14]. Glycemia-lowering treatments are strongly associated 
with Emergency Department (ED) visits due to insulin-related 
hypoglycemia and errors. In a nationally representative public 
health surveillance of adverse drug events among insulin-
treated patients seeking ED care in the United States, Geller et 
al found that insulin-treated patients aged 80 years or older 
were more than twice as likely to visit the ED and nearly 5 
times as likely to be subsequently hospitalized for insulin-
related hypoglycaemia and medication errors than those aged 
45 to 64 years [15]. Furthermore, it was shown in a population 

Table 3: Characteristics of the study populations of two studies from our unit [10,11].

Patient characteristics
Overtreatment of elderly 

diabetic patients
Fractures in elderly 

diabetic patients

Number of patients 257 198

Mean (±SD) age, years 80.9±7 81.7±7.2

Female sex, % 50.2 72.2

Mean MMSE score 22.7(5.1) 21.7(5.5)

Mean (±SD) Barthel index 
at discharge

73.2(24.7) 67.7(21.2)

Anti-diabetic treatment, %
· Insulin
· Oral 

antidiabetics
· Both

22.6
77.4
12.1

16.7
65.6
17.7

Health state, %
· Robust
· Vulnerable 
· Frail

3.1
61.1
35.8

4
50
46

Mean (±SD) HbA1c, %
* All patients

* Robust
* Vulnerable

* Frail

6.85(1.26)
6.75(1.48)
6.79(1.23)
6.93(1.3)

6.9(1.24)
6.86(0.74)
6.94(1.20)
6.86(1.33)

Figure 1: Percentage of patients with HbA1c more than 0.5% below target, at target 
or above target, across the health states (robust, vulnerable, frail) in the study by 
Deletre S et al (left hand bar of each health state) and in the study by Jacques A et 
al (right hand bar of each health state).
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with a mean age of 74 years, followed for 12 years, that severe 
hypoglycaemia doubled the risk of developing dementia [16]. 

Despite the publication of guidelines for the management of 
diabetes in elderly subjects, it is clear that the recommendations 
are not complied with in daily practice, and the intensity of 
anti-diabetic treatment is not routinely adapted according to 
the patient’s health state [4]. Lipska et al. also suggested the 
possible presence of overtreatment in a population of 1,288 
diabetic patients aged on average 73 years, and followed for 
10 years, with 61% of the population having a HbA1c level 
below 7%, and 56.4% of subjects classed as frail [17]. It is 
also noteworthy that in that study, among those with a HbA1c 
<7%, 54.9% were treated by insulin or sulfonylureas [17]. In 
a retrospective cohort study involving 20,329 patients older 
than 65 years with type 2 diabetes admitted to Veterans Affairs 
nursing homes, the 100-day mortality rate was 83%, 67% of the 
population had a mean HbA1c <7.9%, and 50% were below 7% 
[18]. Finally, data from the Diabetes Collaborative Registry, an 
observational study in the USA that examined glycemic control 
in 43,000 patients with type 2 diabetes and aged 75 years or 
older from 2014 to 2016, found that 30,396 (72%) patients were 
taking glucose-lowering medications. Among these, 26% had 
a HbA1c level <7% when taking at least one agent at high risk 
of hypoglycaemia (insulin, sulfonylureas or meglitinides) [19]. 

Our studies have some limitations that deserve to be 
underlined. The study populations were relatively small, and 
were comprised of hospitalized patients, who likely have a 
poorer state of health than an ambulatory population of the 
same age. Furthermore, although low HbA1c values suggest 
potential overtreatment, we cannot draw any fi rm conclusions 
regarding the existence of a causal link between hypoglycaemia, 
falls and fractures. Indeed, hypoglycaemia often goes 
undiagnosed in this population (with few symptoms), and 
numerous other complications, linked for example to the 
duration of diabetes (not recorded in our studies) or to other 
comorbidities (peripheral neuropathy, secondary visual 
impairment, orthostatic hypotension, polypharmacy). could 
also be responsible for an increased risk of falls and fractures.

Conclusion

Twelve years after the fi rst surprising observation that 
the mean HbA1c value in 100 hospitalized, elderly patients 
with diabetes was 6.5%, and that 1 in 4 patients presented 
hypoglycaemia within 24 hours after admission, suggesting 
probable overtreatment in view of their age and state of health, 
it is clear that the latest guidelines for the treatment of elderly 
subjects with diabetes are not widely applied in our region, as 
in many other parts of the world. 

Despite repeated communication of these fi ndings in 
conferences and publications targeting primary care physicians, 
and publications from national experts emphasising the 
guidelines from professional societies, an unacceptably high 
proportion of frail elderly subjects continue to be treated 
too aggressively, without taking account of their physical or 
cognitive status or their life expectancy. When a frail patient 
of 85 years of age is re-admitted in the same year for a third 

hypoglycaemia-related event after the patient’s diabetologist 
re-introduced a basal-bolus treatment regimen (4 injections 
per 24-hour period), it is legitimate to wonder about the level 
of knowledge and the rate of implementation of guidelines 
for geriatric care. In line with the example of onco-geriatric 
consultations, perhaps diabeto-geriatric consultations 
might be useful, targeting elderly (>75 years) subjects with 
diabetes, to perform global geriatric assessment with a view 
to developing an individualized treatment approach. By taking 
into consideration the patient’s life expectancy, comorbidities, 
functional and cognitive status, degree of autonomy and 
wishes and preferences, the therapeutic management of elderly 
diabetic patients could be enhanced, defi ning targets that are 
congruent with our oath to “primum non nocere”. 
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